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Background: Left ventricular (LV) deformation analysis by 2-dimensional strain echocardiography (2DSE) describes myocardial mechanics during 
cardiac cycle and may be helpful in understanding the normal cardiac adaptation to chronic and intensive training.
Methods: 200 consecutive Olympic athletes, aging 25 ± 5 years, and 50 control subjects matched for age and gender, were included in the study. 
Athletes were grouped according to the sport participated: skill, power, mixed and endurance. By 2DSE, LV global longitudinal strain (GLS), systolic 
strain rate (SRS), and diastolic E and A strain velocities (SRE and SRA) were calculated (QLab 9.0, Philips).
results: Athletes had increased wall thickness and cavity diameter compared to controls (p<0.001). GLS was mildly reduced in athletes vs controls 
(p=0.003) but showed no significant differences among type of sport (Table). SRS was lower in athletes (p<0.001) and the lowest values were found 
in endurance (p<0.001). No difference was detected for SRE between athletes and controls, while SRA was lower in athletes (p<0.001). Both SRE 
and SRA showed the lowest values in endurance disciplines (p<0.001).
conclusion: The present study provides information on LV deformation mechanics in elite athletes and reference values according to different 
sport disciplines. This may be helpful to understand the physiological limits of cardiovascular adaptations in athletes and potentially differentiate 
from structural cardiac disease.
Parameters
Controls
n=50
Skill
n=55
Power
n=30
Mixed
n=34
Endurance
n=81
GLS
19±2
(15-26)
18±2
(13-26)
18±3
(14-29)
18±2
(15-25)
18±2
(13-25)
SR-S
1.1±0.2
(0.8-1.5)
1.1±0.2
(0.7-1.5)
1.0±0.1
(0.8-1.3)
1.0±0.2
(0.8-1.3)
1.0±0.1
(0.6-1.2)
SR-E
1.51±0.35
(0.90-2.20)
1.5±0.3
(0.7-2.2)
1.4±0.3
(0.9-2.2)
1.5±0.3
(0.9-2.4)
1.4±0.3
(0.8-2.1)
SR-A
0.81±0.20
(0.50-1.30)
0.8±0.3
(0.3-1.4)
0.6±0.2
(0.3-1.0)
0.6±0.2
(0.3-1.1)
0.6±0.2
(0.1-1.3)
